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Design Aspects of 
Fracture Mechanics 


CHARACTERIZATION OF MATERIALS 

Since the primary mission of fracture mechanics can be defined as the stress analysis 
of components sensitive to crack propagation and brittle failure, it may be instruc¬ 
tive to reflect briefly upon the ductile and brittle behavior. The design engineer 
is always faced with the problem of recognizing the most likely mode of material’s 
response under stress. 

The distinction between the ductile and brittle behavior of engineering materi¬ 
als has never been too clear. At normal working temperatures mild steel has always 
been considered to be a ductile material, whereas cast iron, for instance, has often 
served as an example of a typical brittle material. The dividing boundary between 
the two types of material could be designated by the amount of elongation equal 
to about 5%. However, this limit is probably on the low side, and it may be open 
to challenge in terms of the existing strength theories. It has been generally agreed 
that brittle failure could be related to the maximum principal stresses, whereas the 
failure phenomenon in a ductile material is best interpreted with the aid of the von 
Mises-Hencky criterion [5]. These rules cannot be applied rigidly, however, since 
the basic problem of the mechanical strength of a component is generally rather 
complex, involving various geometrical and material’s parameters. Hence, the de¬ 
signer is often constrained to make the final decision even when the information 
available is somewhat incomplete. Under these circumstances the necessary mar¬ 
gin between failure and success can be assured only by a sufficiently high factor of 
safety. 
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